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MeToa MmomMeHTOB

Example (Ben Lambert).

X.....X,, E(X)=u, va(X)=o"
Method of moments
Analogy principle |
ECX) =g, =;ZXE:;},

i=1

1 n J 2
val X)=EX - pu)’ =0’ — ;Z (X,-pg) =6"
i=1

2 Heu3BeCTHbIX NapameTpa U 2 ypaBHEHMUS.



O0o00OLWeHHbIN MeToa MOMEHTOB

Example (Ben Lambert). X .....X . X ~N(u.c’)
KX Y= . s

var{ X} =E(X - p) =o* — > (X,-p) =¢*
i i

E(X -pu)’ =0 = Xl =
i=1

n

And _ mond
E(X - p)* = 30" =;ZI(X;—F) =3¢

2 HeU3BeCTHbLIX NapaMeTpa u 4 paBeHCTBa.
HeT pelueHus.



84 :_Z(Xi_ﬂ)4_3o'
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4
LleneBas coyHkuma S = Z g
i=1
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O0o00OLWeHHbIN MeToa MOMEHTOB

%!
I
1 M-

g;

IATO He NyYLlUUn KpUTEepun, crnaraemblie MoryT ObITb C
pa3HbIMU AUCNIEPCUAMU
INlyywe kputepun:

1
var(g )

4
" 2
S'= ijgj, W; <
i=1



O0o00OLWeHHbIN MeToa MOMEHTOB

B obwem cnyyvae:

g'Wg = min >
o

Jlyammas  matpunma W .

N

A —1
W = (Var( g0 )) ,HO O.,,, Mbl HE 3HaeMm !



O0o00OLWeHHbIN MeToa MOMEHTOB

UTepauunoHHas npouenypa

1™ war
4
S = Z:; g; —>nﬂlg1 :
qM — (qua"'an4),a
var '(§)=W
2°7 wiar

S"=qg'Wqg ——> mnzl ,

Hemm O GMum
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O0O00OLWeHHbIN MeToa4 MOMEHTOB AJISA OLeHKU

napameTpoB perpeccum

Cwm cnangbl nekumu T.A.PaTHukoBou
«O000OLWEeHHbIN MeTo4 MOMEHTOBY



YnpaxHeHue us A. Colin Cameron and Pravin K. Trivedi,
"Microeconometrics Using Stata, Revised Edition", Chapter 6

3aBucumast nepemeHHas ldrugexp — pacxoabl Ha riekapcTBa,

He3aBucumbie nepemMeHHbIe:

hi_empunion — nHgukaTop HanM4na MegULMHCKOUN CTPaxXOBKU OT
paboTtopatens nnu npodcorosa

totchr - konnyecTBO XpOHUYECKNX 3aboneBaHNM

age — Bo3pacT

female — 1 ana xeHwwuH n 0 ANA MyXX4nH

blhisp — 1, ecnu nHnauBng acppoamepukaHely nnum
naTuHoamepukaHeu,

linc — norapudm goxoaa

B 10



NMNepemeHHasa hi_empunion aBnseTcAa 3HAOreHHOWU

Ons Hee npeanaraeTcs UCNoNb30BaTh B Ka4eCcTBe UHCTPYMEHTOB
nepemMeHHble

ssiratio - oTHoLWeHNe coumanbHOro goxoaa uHAMBUAA K goxoay
UWHAMBNAA U3 BCe€X UICTOYHUKOB

lowincome — nHguKaTop HU3KOro goxoaa

multlc — uHgnkaTop Hanuuma punmanoB y pupmbl

firmsz — pa3mep dupmbli
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MpoBepka peneBaHTHOCTU UHCTPYMEHTOB

reg hi_empunion ssiratio lowincome multlc firmsz if linc!=0

Source | SS df MS Number of obs = 10389
------------- e e F( 4,10384)= 138.33>10
UHCTPYMEHTBI pEJICBAHTHBI

Model | 123.792669 4 30.9481673 Prob>F = 0.0000

Residual | 2323.17817 10384 .223726711 R-squared = 0.0506
------------- o Adj R-squared = 0.0502
Total | 2446.97083 10388 .235557454 Root MSE = 473

hi empunion| Coef. Std.Err. t P>|t| [95% Conf. Interval]
_____________ N 0 S o —
ssiratio | -.2129432 .0129737 -16.41 0.000 -.2383742 -.1875123
lowincome | -.085222 .012327 -6.91 0.000 -.1093853 -.0610588
multlc | .170205 .0201351 8.45 0.000 .1307364 .2096737
firmsz | .0032505 .0022089 1.47 0.141 -.0010794 .0075804

NGRS IN495721970083119  59.64 0.000 .4794289 .5120148 12



Npumep. Tect XaycmaHa

. hausman 1vreg ols, constant

---- Coefficients ----
| (b) (B) (b-B) sqrt(diag(V_b-V_B))
| 1vreg ols Difference S.E.

_____________ N [

hi empunion | -.8623417 .0738788  -.9362205 1758671
totchr | .4499069 .4403807 0095261 .0038483
age | -.0128661 -.0035295  -.0093366 0018757
female | -.0175681 .0578055  -.0753736 0167383
blhisp | -.2150253 -.1513068  -.0637185 0169631
linc| .0842253 .0104815 0737437 014698
_cons| 6.753569 5.861131 .8924384 1760679
b = consistent under Ho and Ha; obtained from ivregress
B = inconsistent under Ha, efficient under Ho; obtained from regress
Test: Ho: difference in coefficients not systematic
chi2(7) = (b-B)'[(V_b-V_B)*(-1)](b-B) =  28.34
Prob>chi2 =  0.0002, T.e. ectb pa3uumna B orenkax OLS u IV
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NMpumep. Tect NapobuHa-By-XaycmaHa

Instrumental variables-(25L8) regressiomn--------------- Number-of-gbsg-—---1008949
------------------------------------------------------- Wald-cha2(6)-—-1940_ 449
------------------------------------------------------- Prob->=-chi2---—--0_00009
------------------------------------------------------- -squared-----=--0_ 07209
------------------------------------------------------- Root-MSE-----—---1_3129]

._'l'

PO R SO S S N S S S S T S B C e R L1 NN U SRRy SR TP NS SRt G, '|'

-------- ldrugexp-|----- Coef.--------5td.-Exr_------z----P>=|z|----- [ 95%0 - Conf. -Interval ]9
——— = I}

‘hi1 empunion-|--_B623417--- 1777945 ---—4_ 85---0.000----1 210813--- 51387089
------------ totchr-|--- 4499069 --- 0103177----43 .61 ---0.000-----_ 4296846----_ 47012019
----------------- age-|--0128661----- 00266------—41_84---0.000---- 0180795 ---- 00765269
------------ female-|-- 0175681 ---0302219----0.58---0.561-----076802---- 0416658
------------- blhasp-|--.2150253---0378252-----5.68---0.000----.2891614--—-_ 14088929
----------------- linc-|--- 0842253 --- 0202653 -----4_ 16---0.000----- 0445059 ----_ 12394469
-------------- _cons-|---6.753569--- 2333T7E2----28 94 ---0.000-----6 296156----7 . 21090829
o o
Instmmented: --hi_cempunion®
Instruments:--totchr-age-female blhasp line ssiratio loswincome -multlc firms 29

.'l'

~estat-endogenous"

.'l'

~Tests-of-endogeneirty™|
~-Ho:varnables-are-exogenous"|

I'l'

~Durbin-(score) chi2(1)--------—=---32 043 -(p—-0_.0000)T
Wu-Hausman F(1_10081)------- —--32.1196-(p-=-0.0000)7
L1
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Npumep. TecT Ha BanNnMaHOCTb MHCTPYMEHTOB

1vregress gmm 1drugexp (nl_empunion = ssiratio Jowincome multlc 1Irmsz) (OlChT age female bIhisp 1nc,

wmatrix(robust)

Instrumental variables (GMM) regression Number of obs = 10089
Wald chi2(6) =2042.12,
Prob > chi2 = 0.0000
R-squared = 0.0829

GMM weight matrix: Robust Root MSE = 1.3043

| Robust
ldrugexp| Coef. Std. Err. z P>z [95% Conf. Interval]
_____________ e e e e e e e e e

hi_empunion | -.8124043 .1846433 -4.40 0.000 -1.174299 -.45051
totchr | 449488 .010047 44.74 0.000 .4297962 .4691799
age | -.0124598 .0027466 -4.54 0.000 -.0178432 -.0070765

female | -.0104528 .0306889 -0.34 0.733 -.0706019 .0496963
blhisp | -.2061018 .0382891 -5.38 0.000 -.2811471 -.1310566

linc| .0796532 .0203397 3.92 0.000 .0397882 .1195183

_cons| 6.7126 .2425973 27.67 0.000 6.237118 7.188081

Instrumented: hi_empunion

Instruments: totchr age female blhisp linc ssiratio lowincome multlc firmsz
estat overid

Test of overidentifying restriction: Hansen's J chi2(3) = 11.5903 (p = 0.0089) — uHCTpyMEHTHI HE BaJIUIHBI
* 15



NMpumep. TecT Ha BanMQHOCTb ApPYrux

UMHCTPYMEHTOB

ivregress gmm ldrugexp (hi_empunion = ssiratio multlc ) totchr age female blhisp linc, wmatrix(robust)
Instrumental variables (GMM) regression Number of obs = 10089

Wald chi2(6) =1952.65
Prob > chi2 = 0.0000
R-squared = 0.0406

Root MSE = 1.3341

GMM weight matrix: Robust

| Robust

ldrugexp| Coef. Std. Err.  z P>|z] [95% Conf. Interval]
_____________ e e

hi_empunion | -.9932795 2046731 -4.85 0.000 -1.394431 -.5921275
totchr| .4509508 .0103104 43.74 0.000 .4307428

4711588

age| -.0141509 .0029014 -4.88 0.000 -.0198375 -.0084644
female | -.0281716 .0321881 -0.88 0.381 -.0912592 .034916
blhisp | -.2231048 .0395972 -5.63 0.000 -.3007139 -.1454957
linc| .0944632 .0218959 431 0.000 .0515481 .1373783
_cons| 6.877821 .2579974 26.66 0.000 6.372155 7.383486

Instrumented: hi_empunion

Instruments: totchr age female blhisp linc ssiratio multlc
. estat overid

Test of overidentifying restriction:
Hansen's J chi2(1) = 1.04754 (p = 0.3061) — uHCTpYMEHTBI BaJTUIHbBI
B
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NMpumep. NNpoBepka penneBaHTHOCTU APYruUx

UMHCTPYMEHTOB

. reg hl empunion ssiratio multlc

Source SS df MS Number of obs = 10,391

F(2, 10388) = 250.15

Model 112.446792 2 56.2233961 Prob > F = 0.0000
Residual 2334.81237 10,388 .224760529  R-squared = 0.0459
Adj R-squared = 0.0458

Total 24477 ,25917 10,390 .235539862  Root MSE = 47409

hi empunion Coef. Std. Err. t P>t [95% Conf. Interval]
ssiratio -.2345431  .,0126097 -18.60  0.000 -.2592606  -.2098257
multlc .178299  ,0198357 8.99  0.000 1394172 2171808
_cons 4910065  .0083007 59.15 0.000 47477355 5072776

F( 2, 10388) = 250.15> 10
I/IHCTPYMGHTBI PCICBAHTHLI
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NMpumep. CpaBHeHue ¢ oueHkamun MHK

. reg ldrugexp hi empunion totchr age female blhisp linc

Source SS df MS Number of obs = 10,089
F(6, 10082) = 361.32

Model 3312.06802 6 552.011337 Prob > F = 0.0000
Residual 15403.0482 10,082 1.52777705 R-squared = 0.1770
Adj R-squared = 0.1765

Total 18715.1162 10,088 1.85518599 Root MSE = 1.236
ldrugexp Coef. Std. Err. t P>\t [95% Conf. Interval]
hi empunion .0738788 .0261088 2.83 0.005 .0227003 .1250573
totchr .4403807 .0095731 46.00 0.000 .4216155 .459146
age -.0035295 .001886 -1.87 0.061 -.0072265 .0001675
female .0578055 .0251633 2.30  0.022 .0084803 .1071307
blhisp -.1513068 .0338083 -4.48  0.000 -.2175778  -.0850358
linc .0104815 .0139518 0.75 0.453 -.0168667 .0378298
_cons 5.861131 .1531845 38.26  0.000 5.560858 6.161403
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